Putative histidin-rich proteins in the epidermis of lizards.
In the stratum granulosum of mammalian epidermis, histidin-rich proteins (filaggrins) determine keratin clumping and matrix formation into terminal keratinocytes of the stratum corneum. The nature of matrix, interkeratin proteins in the epidermis of nonmammalian vertebrates, and in particular in that of reptilian, mammalian progenitors are unknown. The present biochemical study is the first to address this problem. During a specific period of the renewal phase of the epidermis of lizards and during epidermal regeneration, keratohyalin-like granules are formed, at which time they take up tritiated histidine. The latter also accumulate in cells of the alpha-keratin layer (soft keratin). This pattern of histidine incorporation resembles that seen in keratohyalin granules of the stratum granulosum of mammalian epidermis. After injection of tritiated histidine, we have analysed the distribution of the radioactivity by histoautoradiography and electrophoretic gel autoradiography of epidermal proteins. Extraction and electrophoretic separation of interfilamentous matrix proteins from regenerating epidermis 3-48 hours post-injection reveals the appearance of protein bands at 65-70, 55-58, 40-43, 30-33, 25-27, and 20-22 kDa. Much weaker bands were seen at 100, 140-160, and 200 kDa. A weak band at 20-22 kDa or no bands at all are seen in the normal epidermis in resting phase and in the dermis. In regenerating epidermis at 22 and 48 hours post-injection, little variation in bands is detectable, but low molecular weight bands tend to increase slightly, suggesting metabolic turnover. Using anti-filaggrin antibodies against rat, human, or mouse filaggrins, some cross-reactivity was seen with more reactive bands at 40-42 and 33 kDa, but it was reduced or absent at 140, 95-100, 65-70, 50-55, and 25 kDa. This suggests that different intermediate degradative proteins of lizard epidermis may share some epitopes with mammalian filaggrins and are different from keratins with molecular weight ranging from 40 to 65-68 kDa. The immunocytochemical observation confirms that a weak filaggrin-like immunoreactivity characterizes differentiating alpha-keratogenic layers in normal and regenerating tail. A weak filaggrin labeling is discernable in small keratohyalin-like granules but is absent from the larger granules and from mature keratinocytes. The present results indicate, for the first time, that histidine-rich proteins are involved in the process of alpha-keratinization in reptilian epidermis. The cationic, interkeratin matrix proteins implicated may be fundamentally similar in both theropsid-derived and sauropsid amniotes.